Preparation, characterization and in vitro cytotoxicity of indomethacin-loaded PLLA/PLGA microparticles using supercritical CO2 technique.
In this work, indomethacin-loaded poly(l-lactic acid)/poly(lactide-co-glycolide) (IDMC-PLLA/PLGA) microparticles were prepared using solution-enhanced dispersion by supercritical fluids (SEDS) technique in an effort to obtain alternative IDMC formulation for drug delivery system. Surface morphology, particle size and particle size distribution, drug encapsulation efficiency, drug release kinetics, in vitro cytotoxicity and the cellular uptake of drug-loaded microparticles were investigated. The drug-loaded microparticles exhibited sphere-like shape and small particle size with narrow particle size distribution. IDMC was amorphously dispersed within the PLLA/PLGA matrix after the SEDS process. In vitro release studies revealed that the drug-loaded microparticles substantially enhanced the dissolution rate of IDMC compared to the free IDMC, and demonstrated a biphasic drug release profile. In vitro cytotoxicity assays indicated that drug-loaded microparticles possessed longer sustained inhibition activity on proliferation of the non-small-cell lung cancer A549 cell lines than did free IDMC. Fluorescence microscopy and transmission electron microscopy identified the phagocytosis of drug-loaded microparticles into the A549 cells and characteristic morphology of cell apoptosis such as the nuclear aberrations, condensation of chromatin, and swelling damage in mitochondria. These results collectively suggested that IDMC-PLLA/PLGA microparticles prepared using SEDS would have potentials in anti-tumor applications as a controlled drug release dosage form without harmful organic solvent residue.